Background: Many pregnant women smoke despite the extensive data available on the detrimental perinatal outcomes. The aim of this study was to estimate the prevalence of smoking during pregnancy and to identify the factors associated with smoking among pregnant women in Northern Greece. Methods: A sample of pregnant women (mean gestational age: 12.6 weeks) participated in a cross-sectional study assessing the prevalence of smoking. Univariate and multivariate logistic regression analyses were used to examine the factors associated with their smoking behavior. Results: A total of 3688 pregnant women (mean age: 31.1 AE 5.0 years) completed the survey. On the basis of their answers, 36.1% (n = 1330) were smokers before pregnancy and 13.2% (n = 487) were still smoking at the end of the first trimester. Eight hundred and forty-three women (63.4%) gave up smoking, apparently motivated by their pregnancy. A multivariate analysis showed an independent positive association of nulliparity, Greek ethnicity, age >35 years and a BMI > 30 with smoking before pregnancy. Smoking during pregnancy was more common among naturally conceived pregnancies and women with a BMI > 30.Cessation rates were lower for naturally conceived pregnancies, immigrants and multiparous women. Conclusion: About one third of women who smoked before pregnancy continued to smoke during pregnancy. Naturally conceiving, multiparous and immigrant women are less likely to quit smoking when pregnant. Tailored smoking cessation interventions should target women early in their pregnancy.
Introduction
P regnancy gives women a huge incentive to quit smoking, yet many pregnant women continue to smoke. The estimated average smoking prevalence among pregnant women in Europe varies from 10% to 27%. 1, 2 Countries with the highest exposure to active smoking during pregnancy are France, Scotland, Wales, Northern Ireland and Spain. 3 However, the true prevalence of smoking in pregnancy may be difficult to estimate as many countries lack official national data and there is also a risk of under-reporting in studies relying on selfreporting regarding smoking status. 4 The World Health Organization (WHO) advises pregnant women to abstain from all cigarette use due to its well-known detrimental effects on maternal and fetal health, 2 such as miscarriage, stillbirth, low birth weight, small-for-gestational-age infants, preterm birth, premature rupture of membranes, congenital anomalies, perinatal mortality and morbidity. [5] [6] [7] [8] Moreover, maternal smoking during and after pregnancy increases the risk of sudden infant death syndrome and is associated with adverse effects on neurocognitive development and behavioral problems during infancy and childhood, respectively. 9, 10 There have been many studies on possible sociodemographic predictors of smoking in pregnancy published internationally. [11] [12] [13] [14] [15] [16] Regular smoking has been associated with maternal age, education level, social class and lack of private health insurance. Women who continue to smoke during pregnancy are more likely to have a low income, high parity, be without a partner, have low levels of social support, receive publicly funded maternity care, have limited education, feel criticized by society or suffer from depression and other psychiatric disorders during pregnancy. 14, [17] [18] [19] Given the lack of large-scale studies 20 on the epidemiology of smoking during pregnancy in Greece, we aimed to investigate smoking prevalence among women at the end of the first trimester of pregnancy and associated risk factors.
Methods

Study design-sample
This cross-sectional study was approved by the institutional review board of the Aristotle University and was conducted between January 2013 and February 2017 in a university hospital in Thessaloniki, the second largest city in Greece and the largest city in Northern Greece. All pregnant women attending the Fetal and Maternal Unit for routine first trimester screening for chromosomal abnormalities and congenital defects were informed about the study (sample of convenience). Upon their consent, they were invited to complete a self-administered questionnaire during their waiting time in the department. Women whose pregnancies were not confirmed or who did not wish to continue the pregnancy were excluded from the study. The final response rate was 99.7% (3.688/3.700 participants). No incentives were provided to the women to complete the survey.
Measures
A questionnaire was designed comprising of the following sections: (i) demographics, (ii) smoking status prior to pregnancy and (iii) current smoking status. Demographics section questioned regarding ethnicity, maternal age, parity, method of conception, gestational age and Body Mass Index (BMI). To collect data regarding smoking status before pregnancy, the question 'Did you smoke before the current pregnancy?' was posed, and for smoking status during pregnancy, the question 'Do you smoke now?' was followed by 'What is the average number of cigarettes per day?'. 
Statistical analyses
Results
Socio-demographic and clinical characteristics
Overall, 3688 pregnant women at 11-14 gestational weeks completed the survey. The mean maternal age was 31.1 years (SD = 5.0, range = 15-52 years); 74.4% (n = 2743) were <35 years, 54.2% (n = 1999) were nulliparous, 96.9% (n = 3574) reported a spontaneous conception and 88% were of Greek ethnicity. The immigrant population (n = 441) were all first generation and consisted mainly of two groups, women with an Albanian origin (n = 52.9%) and women from the ex-Soviet Union countries (35.6%), mostly Georgia. The rest came from various countries, including Bulgaria, Romania, Serbia and China (n = 11.5%).
The mean gestational age was 12.6 weeks (SD = 0.5, range = 11-14 gestational weeks). In addition, most the participants (86.7%, n = 3197) had a BMI on admission that was <30 kg m -2 , while the mean BMI was 24.6 (SD = 4.79, range = 16.1-51.1 kg m -2 ; table 1).
Smoking status
Regarding smoking status, 36.1% (n = 1330) reported themselves as smokers before pregnancy and 13.2% (n = 487) as current smokers, meaning that 63.4% (n = 843) of the women stopped smoking as soon as their pregnancy was confirmed (table 1) .
Factors associated with smoking status
Factors associated with current smoking
In the univariate analysis (Pearson's chi-square test), the prevalence of smoking in pregnancy was higher among women with a spontaneous conception and a BMI ! 30 kg m -2 , whereas maternal age, ethnicity and parity were not associated with current smoking status. Performance of the multivariate analysis revealed that smoking prevalence was lower in ART pregnancies (OR: 0.17, 95% CI: 0.05-0.53) and higher in women with a BMI ! 30 kg m -2 (OR: 1.55, 95% CI: 1.20-2.00; table 2).
Furthermore, in the univariate analysis (Pearson's chi-square test), the smoking quit rate was lower among non-Greek ethnicities and multiparous women, but higher in ART pregnancies. In the multivariate logistic analysis, using smoking cessation during pregnancy as a dependent variable, ethnicity and parity were independently associated risk factors. The ORs for smoking cessation during pregnancy were lower for immigrants (OR: 0.44, 95% CI: 0.33-0.60) and multiparous women (OR: 0.66, 95% CI: 0.56-0.78; table 2).
Factors associated with smoking before pregnancy
According to the univariate analysis (Pearson's chi-square test), a positive association was found between smoking before pregnancy and the following characteristics: maternal age, ethnicity, parity and BMI. In the multivariate regression, women aged > 35 years (OR: 1.24, 95% CI: 1.05-1.45) and those with a BMI ! 30 kg m -2 (OR: 1.39, 95% CI: 1.14-1.69) were more likely to smoke before pregnancy, whereas immigrants (OR: 0.52, 95% CI: 0.42-0.66) and multiparous women (OR: 0.77, 95% CI: 0.67-0.89) were less likely to smoke before pregnancy.
Discussion
This study showed that smoking prevalence at the end of the first trimester of pregnancy for women in our sample of Northern Greece was 13.2%. This rate was much lower than that reported in a sample of 4359 adults in Greece (38.2%) in which the prevalence among 603 females was 25.7%. 21 Furthermore, the rate of current smoking in our study is lower than those reported from previous studies investigating the prevalence of smoking among Greek pregnant women, 5, 6, 20, 22 and similar to those reported by other European countries. 23 Flemming et al. 24 recognized the importance of understanding why pregnant women continue smoking during pregnancy, which is closely related to the contextual factors explaining why they smoked in the first place: taking a break from daily hardships, dealing with stress and keeping up social habits. As pregnancy usually exacerbates the barriers that made it hard to quit before pregnancy, the new more complex circumstances reinforce the women's tobacco dependence. 17, 24 Women who smoke during pregnancy have been previously shown to be less likely to be receptive to positive antenatal care, for example folic acid intake, believing that folic acid intake is not important for fetal development. 25 In our study, spontaneous conception and obesity smoking prevalence and the OR for smoking were higher among spontaneous conceptions and obese women. Other studies reported that women who were younger, underweight, unmarried, first-time mothers or had an unintended pregnancy were more likely to smoke during pregnancy or relapse in the post-partum period. 9, 26 Moreover, our results indicate that most women (63.4%) who were smokers before pregnancy gave up smoking as soon as they found out that they were pregnant. This percentage is higher as compared with previous studies, where smoking quit rates have been reported to range between 42.5 and 61.9%. 11, 27, 28 This further strengthens the notion that pregnancy time offers the strongest motive for women to quit smoking. 1 There is robust data that pregnant women who smoke place themselves and their infants in a high-risk situation for adverse perinatal and long-term outcomes. 29 Undoubtedly, quitting smoking as early as possible during pregnancy can reduce the aforementioned risks. 30 It is thus surprising that most national health systems do not focus enough on this preventable risk factor. Recent studies have highlighted the need for further research on the types of interventions which can be employed in order to reduce smoking in pregnancy and promote a smoke-free environment, as a potential point of reference for an effective primary health care system. 31 There are various methods to support pregnant women during smoking cessation. Declines in maternal smoking have been observed in several countries due to effective population tobacco control policies, such as media campaigns and tax increases. 32 The WHO provides international recommendations on reducing tobacco use in pregnancy and summarizes these approaches. 33 According to WHO guidelines, healthcare providers should identify tobacco use and offer pregnant women psychosocial interventions to encourage cessation and prevent relapse. United Kingdom and United States of America national clinical practice guidelines have already adopted the WHO's recommendations. 34 Additionally, a recent Cochrane systematic review concluded that psychosocial support is an effective cessation treatment for pregnant women who smoke, as it improves fetal health outcomes without any adverse physical or psychological effects to the mother. 35 The American College of Obstetricians and Gynecologists encourages healthcare providers to utilize the 5A's intervention (Ask, Advise, Assess, Assist and Arrange) to support smoking cessation in pregnancy. 36 Very recently, the Framework Convention on Tobacco Control, the largest global Treaty of WHO has published the Tobacco Cessation Guidelines for High Risk Groups (TOB-G project) including guidelines for smoking cessation during pregnancy and the post-partum period. According to them, there is no safe level of tobacco smoking exposure in pregnancy and pregnant women should quit smoking as early as possible during the first trimester. The guidelines recommend that: (i) all pregnant women should have both their smoking status and second-hand smoke exposure assessed as part of routine examinations, (ii) tobacco use should be biochemically assessed at antenatal and postnatal visits to determine smoking status, (iii) when available, the use of urine or saliva cotinine tests is recommended, as they are more accurate than CO tests and detect tobacco exposure over the past few days rather than few hour. 37 Previous studies in Greece showed also an association between smoking in pregnancy and psychological factors, namely antenatal depression. 20, 38 As a result, a multidisciplinary approach involving health professionals such as psychiatrists, clinical and health psychologists, obstetricians, pulmonologists and mid-wives is probably needed in order to offer the appropriate support to pregnant women so that they can stop smoking and avoid post-partum relapse.
39
The present study has certain limitations. First, the information regarding smoking was based on self-reported data from constructed questions on smoking habits. Using a biochemical marker such as cotinine level in saliva, urine or blood to confirm self-reported smoking status would have been useful, as smoking status based only on self-report data may underestimate the true prevalence. 40 Second, as this was a cross-sectional survey, causal relationships between smoking behavior and each factor could not be established. Third, as our findings are based on a sample of pregnant women in Northern Greece, these cannot be extrapolated to the whole Greek population. Lastly, this study did not include potentially important determinants, such as income, educational status, current employment status, number of cigarettes smoked before pregnancy and the presence of other household smokers. These limitations should be kept in mind when interpreting our results.
In conclusion, our study demonstrated that in our sample about one in three women reported themselves as smokers before pregnancy and two out of three of these women stopped smoking of their own accord as soon as they became aware of their pregnancy. Maternal age >35 years, a BMI ! 30 kg m -2 , nulliparity and Greek ethnicity were positively associated with pre-pregnancy smoking status, while immigrants and multiparous women were less likely to quit smoking during pregnancy. Considering the adverse effects of smoking in pregnancy, it is of vital importance that health systems not only identify smokers before pregnancy and offer them pre-conception counseling, but also identify women who continue to smoke despite being pregnant and offer them effective support. Meanwhile, further research is needed to identify risk factors that keep women from stopping smoking in pregnancy and to develop evidence-based approaches to help them achieve this goal. 
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Key points
This is the largest cross-sectional study of smoking prevalence during the first trimester among pregnant women in Greece. Prevalence of smoking in our sample was found to be 36.1%, while a significant number of pregnant women (63.4%) stopped smoking, motivated by their pregnancy. Maternal age >35 years, BMI ! 30 kg m -2 , nulliparity and Greek ethnicity were positively associated with smoking before pregnancy. Naturally conceiving, multiparous and immigrant women were less likely to quit smoking during pregnancy. Public health agendas in Greece should form a multidisciplinary approach that will systematically target the population of pregnant women. Since the start of the economic crisis, Spain has been one of the worst affected countries, with high levels of unemployment, financial distress and foreclosure, leading to high levels of psychological distress in the population. 3 In addition, the Spanish government activated a set of adjustment measures in response to the crisis, including budget cuts in healthcare services and limits on access for certain groups of residents. Nonetheless, through the system of decentralized competencies, Spanish autonomous communities (regions) have had some autonomy in how austerity measures have been implemented. 4 The aim of this study was to evaluate trends in SGA covering the periods before and after the Spanish economic crisis, taking into account the mother's age, nationality, and the autonomous community where she resides.
Methods
Using data from the Spanish National Institute of Statistics, we performed a trend study of children born to fertile women (aged in Spain between 2002 and 2013. The units of analyses were the 17 Spanish autonomous communities and the year of birth. We excluded from the analysis births of non-viable foetuses (less than 22 gestational weeks or weighing less than 500 g), implausible values for weight (more than 5500 g), multiplicity higher than three and those with missing data for weight or gestational age. The final sample was 4 597 323 children.
The dependent variable was SGA, and included single births, twins and triplets with and without birth weight less than the 10th percentile for their gestational age, sex, and multiplicity of the birth, using reference curves for Catalonia (one of the most populated Spanish autonomous communities).
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The independent variables were the occurrence of the birth during the crisis period or not, the age of the mother, and the mother's nationality. The crisis period was considered to be 2009-13 and the pre-crisis 2002-08. Although the crisis is generally considered to have begun in 2008, the effects on pregnancy outcomes would not be detected until almost a year later. The mother's age was categorized as 15-19, 20-34 and 35-49 years, and nationalities were categorized as high-income or low-income (low or middle income), according to the World Bank classification. 6 We performed a descriptive analysis of the dependent and independent variables, and fit Poisson mixed models to analyse the effect of the crisis on the prevalence of SGA births, and trends therein. To account for variability between Spanish autonomous communities, we included random effects in the model constant, and in the coefficients of the variables for birth during the crisis, year, and interaction between crisis and year. From the model, we calculated the relative differences in mortality between the last year before the crisis Trends in SGA in Spain
